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STATE  Montana 

PROJECT  NO.  W-36-R-4 
DATE       April  15.  1954 
VOL .        V         NO .  1 


Title  of  Project:    Lincoln  Coimty  Deer  Management  Study 
Leader:    Robert  M.  Blair 

Job  Completion  Report  Job  No.  I-A  Investigations  Project 

Title  of  Job:    Lincoln  Index  Census  Technique 

DISCUSSION: 

During  the  month  of  February  1954  eight  individual  box  type 
traps  were  operated  on  the  Fisher  River-Wolf  Creek  area  for  the  purpose 
of  trapping,  tagging,  and  marking  white-tailed  deer.    Traps  were  dis- 
tributed at  various  points  in  this  unit  to  assure  uniform  sampling  of 
the  deer  utilizing  the  winter  range. 

At  the  time  of  trapping,  individual  animals  were  dye  marked 
(picric  acid-40^  alchohol  solution  applied  to  the  ventral  surface  of 
the  tail  and  rump  patch)  for  the  purpose  of  field  recognition  during 
the  application  of  the  Lincoln  Index  censusing  method  on  March  11  and 
12,  1954.    A  total  of  72  white-tailed  deer  were  dye  marked  during  the 
trapping  opetation  and  released  into  the  unknown  popiilation. 

OBJECTIVES: 

1.    The  initiation  of  game  management  on  any  area  of  land  first 
requires  an  envmieration  of  the  population  utilizing  the  area.    The  ap- 
plication of  the  Lincoln  Index  censusing  method  was  used  primarily  to 
determine  the  white-tailed  deer  population  on  the  Fisher  River-Wolf  Creek 
drainages.    This  method  has  been  proven  to  be  highly  significant  and 
reliable  throughout  the  realm  of  wildlife  work.    By  introducing  a  known 
quantity  into  an  unknown  population  many  of  the  uncertainties  of  big 
game  censusing  can  be  reduced. 

For  any  game  census  to  have  maximum  value  it  must  adhere  to 
certain  standards  and  be  clearly  set  forth.    The  conditions  that  must 
prevail  if  the  Lincoln  Index  is  to  be  valid  are  as  follows: 

(a)  The  marked  animals  must  suffer  the  same  natural 
mortality  as  the  unmarked  ones . 

(b)  The  marked  animals  must  not  lose  their  marks. 

(c)  The  marked  animals  must  be  as  subject  to  sampling  as 
the  unmarked  ones . 
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(d)  The  marked  animals  must  become  randomly  distributed 
with  the  unmarked  ones,  or  the  distribution  of  sampling 
effort  must  be  proportional  to  the  number  of  animals 

in  different  parts  of  habitat  being  studied. 

(e)  All  marked  animals  must  be  recognized  and  reported  on 
observation. 

(f)  There  can  be  only  a  negligible  amount  of  recruitment 
to  the  population  being  sampled  during  the  sampling 
period. 


2.  To  test  on  an  experimental  basis  the  reliability  and  suscep- 
tibility to  error  of  the  Lincoln  Index  with  other  censusing  methods  ap- 
plied to  the  same  area. 

3.  To  gain  annual,  white-tailed  deer  population  figures  to  deter- 
mine trends  and  fluctuations. 


4-    To  gain  population  data  for  correlation  with  other  phases  of 
experimental  study. 

TECHMIQUE; 

1.  Division  of  Censusing  Unit;    The  white-tailed  deer  winter  range, 
comprised  of  approximately  26,343  acres,  in  the  lower  Fisher  River-Wolf 
Creek  area  was  divided  into  31  counting  compartments.    Subdivision  of  the 
unit  was  based  primarily  on  topographical  characteristics  of  the  range, 
e.g.,  with  respect  to  basins,  ridges,  major  and  secondary  drainages.  Note 
Figure  1. 

Portions  of  some  compartments  exceeded  the  predetermined  limits 
of  the  white-tailed  deer  winter  range.    However,  this  measure  was  taken  to 
sample  any  fraction  of  the  population  that  may  have  dispersed  onto  areas 
immediately  adjacent  to  the  winter  range. 

2.  Personnel;    Assistance  in  field  application  of  the  Lincoln 
Index  censusing  method  was  given  by  personnel  of  the  U.  S.  Forest  Service 
and  the  Montana  Department  of  Fish  and  Game  Law  Enforcement  and  Restoration 
Divisions.    One  man  was  assigned  per  compartment  with  those  participating 

as  follows : 


U.  S.  Forest  Service  -  Kootenai  National  Forest; 
Alfred  Flint 
John  Milodragovich 
LeRoy  Lewis 


Law  Enforcement: 
Ross  Wilson 
Ray  Dupler 
Robert  Lambeth 
Vernon  Friend 
0.  J.  Nollar 


A.  H.  Cheney 
Edwin  Sager 
Louis  Haverlandt 
Lawrence  Deist 
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Restoration: 

Merle  Rognrud  D.  Patrick  Couvillion 

Albert  Mullenax  Charles  W.  Luscher 

Dwight  Stockstad  Owen  Wilson 

Phillip  Marshall  Robert  Blair 

3e     Counting  Technique;    Individual  counters  were  furnished  with 
a  printed  map  of  the  Fisher  River-Wolf  Creek  area  (note  Figure  l)  showing 
their  respective  compartments  and  indicating  their  route  of  travel  and 
starting  point.    Starting  points  were  marked  in  the  field  prior  to  the 
census.    Field  tally  sheets  were  also  supplied  for  recording  species  of 
game  seen  and  niiraber,  as  well  as  observations  on  range  condition,  predators, 
weather,  etc.    See  Figure  2. 

In  general,  direction  of  travel  was  established  so  that  stream 
bottoms  and  lower  benches  of  heavy  timber  were  traversed  during  the  early 
morning  hours  and  higher  elevations  of  open  sites  during  midday.    This  pro- 
cedure was  adopted  on  the  basis  that  deer  would  be  active  and  more  easily 
seen  in  the  heavier  timber  during  early  hours.    During  the  later  hours  of 
reduced  animal  activity,  deer  would  tend  to  be  more  readily  visible  on  the 
higher  and  more  open  sites.    This  would  permit  a  more  complete  sample  in 
correlation  with  deer  activity,  topography  and  vegetative  cover. 


analysis . 
CALCULATIONS: 


At  the  conclusion  of  the  count,  field  sheets  were  submitted  for 


1.    White-tailed  Deer  Population  Determination  by  the  Lincoln  Index 
Censusing  Technique 

T:m:  :n:x 

or 

T  =  m  n 

X 

-  m 
Where: 

T  z  estimated  totcQ.  population 

m  =  number  of  pre-census  marked  animals  -  72 

n  -  number  of  unmarked  animals  recorded  in  field  sample  -  2,426 
X  =  number  of  marked  animals  recorded  in  field  sample  =  16 
X  -  ratio  of  marked  to  unmarked  animals  in  population 
n         sample  z  16 
2,426 

T  -  m 


72 

(16/2,426) 
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Figure  2 

Big  Game  Census  -  Daily  Report  Form 
 ^Big  Game  Unit 


Sub  Unit  No. 


(Date) 


Unit  or  area  name   No« 


A.  Maps:  Fill  out  back  of  sheet  to  the  mile  detail  showing  route,  game  seen,  overuse  areas, etc. 

B.  Strip  data:    No,  of  strip   Starting  point 


 ^Time  started   Ended   

C.    Gaxae  Census    (Actually  seen)  

 White-tailed  Deer  Mule  Deer  HJc  

Bucks  Does  Fawns  Unci.    Bucks  Does  Fawns  Unci.    Bulls  Spikes  Cows  Calves  Unci. 

Marked  Deer  

Unmarked  Deer  

Totals    

D^    Forage  1.    List  major  species  used  in  order  of  importance  (1) 

(2)    (3)   

(4)   ^  ^  ^  (5) 

2.  Relative  density  (underline  one)  Light  (0-20%)  Medium  (21-40%)  Heavy  (over  40%) 

3.  Estimated  use  (underline  one)  Light  (0-50%  of  last  yearns  growth)  Mediimi  (51  to 
75%  of  last  year's  growth)  Heavy  (75  to  100%  of  last  year's  growth)  Overuse 
(last  year's  growth  plus  second  and  third  year  growth) 

E.  Losses    (List  species;  sex  and  age  classes  when  possible)  

Cause  Seen  Estimated  for  total  unit  

Starvation  

Coyotes  

Other  (disease  etc.) 

F.  Predator  population   1.    Coyotes    (underline  one)    None  Light  Medium  Heavy 

2.    Lions  None  Light  Medium  Heavy 

G.  Weather  Conditions 

1,  Temperature    Maximum  Minimum   6-8  P.M.   

2.  Type  of  day 


3.  Depth  of  snow  on  area  covered  Condition  (Underline  one)  Powder, 
Soft,  Heavy,  Light  crust.  Heavy  crust.  Crust  with  Powder  on  top. 

4.  Precipitation  (Amount)    Rain   Snow 


H.  Type  of  Travel  (underline  one)    Foot,  Snowshoes,  SkLis,  Horseback,  Motor  toboggan.  Car, 
Jeep,  Plane. 

I.  Other  Game  Seen  

J.    Game  Birds  Seen  

K.    Fur-Bearing  Animals  Seen  


Remarks:    (Game  movements  and  migrations.  Life  history  notes,  Post-mortens,  Land  use.  Trapping, 
Photographs  taken,  etc.)    Use  extra  sheet  if  necessary. 


Name  of  Fieldman  Reporting 
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Estimated  Total  Population  -  10,917  white-tailed  deer  wintering 
on  the  Fisher  River-Wolf  Creek  area  during  the  winter  of  1953-54. 

2.    Confidence  or  Fiducial  Ratio  Limits:    Based  on  the  95^  level 
as  determined  from  the  Poisson  frequency  distribution  (Ricker  1937).  This 
indicates  chances  are  95  to  5  that  the  true  population  lies  within  these 
ratio  limits. 

a  =  C 
n 

and 

b  _  D 

n 

Where: 

a  &  b  r  graphical  limits  at  95^  level 

n  -  number  of  unmarked  animals  recorded  in  field  sample  z  2,426 
C  r  calculated  upper  ratio  limit  at  95^  level 
D  =  calculated  lower  ratio  limit  at  95^  level 

That  is: 

8.9       _  .00367 
2,426  - 

and 

25.9      _  .01068 
2,426 

Conversion  of  Ratio  Limitations  to  Estimated  Population: 

m  =  E 
C 

and 

m  r  F 
D 

Where: 

m  -  number  of  pre- census  marked  animals 

C  =  calculated  upper  ratio  limit  at  95^  level 

D  -  calculated  lower  ratio  limit  at  95^  level 

E  -  calculated  upper  population  limit  at  95^  level 

F  -  calculated  lower  population  limit  at  95^  level 
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That  is: 


22         -  19,619 

.00367 

and 

11         =  6,742 

.01068 


Considering  all  degrees  of  possible  sampling  errors  there  is  a 
tendency  to  get  a  sample  ratio  which  approaches  more  or  less  closely  the 
true  population  ratio.    Of  all  possible  sample  ratios,  the  one  most  likely 
to  occur  in  the  sample  is  the  true  ratio  of  the  population  (Adams  1951) . 
Ho\-jever,  ratios  close  to  that  of  the  true  population  are  nearly  as  likely 
to  occur  as  the  true  ratio.    In  accordance  with  this,  a  population  of  10,917 
white-tailed  deer  was  calculated  with  the  ratio  of  x/n  limitation  range, 
at  the  95^  level,  of  .01068  to  .OO367  or  6,742  to  19,619  in  direct  population 
figures . 


Submitted  by: 

Name         Robert  M.  Blair 

Title       Junior  Biologist 

Name  Owen  A.  Wilson 

Title  Junior  Biologist 
Approved  by: 

Name  Merle  J.  Rognrud 

Title       Senior  Biologist 


Approved  by: 

Montana  State  Department  of  Fish  and  Game 
By         Faye  M.  Couey.  Assistant  Director 

 Wildlife  Restoration  Division  

Date      April  15.  1954  


STATE  Montana 
PROJECT  NO.  W-37-R-5 
DATE       April  15.  195/^ 
VOL.       V         m.  1 


Title  of  Project:     Game  Range  Pre development  Survey 
Leader:    Richard  L.  Hodder 

Job  Completion  Report  Job  No.  I-C  Investigations  Project 

Title  of  Job:    Browse  Withstandability  Tests 


FIELD  TRIALS  IN  DETEMINING  BROWSE  USE  WITHSTAI\fDABILITY  OF  WILLOW, 
ASPEN  REPRODUCTION  AND  SAGEBRUSH 


PERSONNEL:    Richard  L.  Hodder,  Range  Biologist,  Leader 

L,  0.  Peck,  District  Ranger,  Gallatin  National  Forest 

INTRODUCTION; 

The  importance  and  status  of  browse  as  a  source  of  big  game 
winter  forage  is  not  fully  understood.    Browse  is  obviously  a  signif- 
icant part  of  the  diet  of  all  our  big  game  species,  at  least  under  usual 
conditions,  and  in  a  great  many  wintering  areas  this  use  of  browse  has 
proved  to  be  far  in  excess  of  what  the  supply  of  browse  plants  will 
support.    Further  study  must  be  made  to  determine  some  limits  of  grazing 
on  browse  so  that  optimum  use  can  be  made  of  these  woody  species  without 
reducing  their  vitality  to  a  point  where  forage  production  becomes  very 
low  or  to  where  the  species  is  killed  outright. 

Because  this  overgrazed  condition  of  the  major  browse  species 
was  apparent  on  the  Gallatin  Elk  Winter  Range  for  sometime,  a  series  of 
browsing  use  withstandability  trials  was  started.    This  series  of  trials 
was  set  up  to  include  willow,  aspen  reproduction  (vegetative  sprouts) 
and  sagebrush,  all  within  a  game-proof  exclosure  located  immediately 
east  of  the  State  Porcupine  Game  Range  on  the  Gallatin  National  Forest. 
This  study  was  set  up  as  sugg,ested  by  Fred  Johnson,  Forester,  Region  I, 
in  1946.    The  next  year,  194.7,  this  particular  study  became  one  of  a 
series  of  joint  game  range  studies  conducted  on  the  Gallatin  Game  Manage- 
ment Unit  by  the  Montana  Fish  and  Game  Department  and  the  Gallatin 
National  Forest,  Region  I. 

PURPOSE: 

The  purpose  of  these  trials  was  to:     (l)    determine  limits  of 
allowable  use  by  big  game  for  three  important  browse  species;  (2)  learn 


something  about  field  methods  for  measuring  such  use. 
PROCEDURE; 

A  series  of  12  sagebrush  plants  (Artemisia  tridentata) ;  12 
aspen  plants  ( Populus  tremuloides)  sprouts  two  to  three  years  old;  and 
13  willow  bushes,  were  selected  within  the  Porcupine  exclosure.  Current 
growth  for  1946  and  for  four  years  following  was  clipped  at  varied  rates, 
simulating  browse  use.    All  clippings  were  made  in  the  fall  of  the  year 
after  summer  groi-rth  had  been  completed.    Those  plants  selected  for  clip- 
ping were  all  in  thrifty  condition  although  most  of  the  willow  had  been 
subjected  to  grazing  previous  to  the  building  of  the  exclosure  in  1945- 

Clipping  of  vjillow  and  aspen  was  applied  at  four  rates  or  in- 
tensities on  the  same  group  of  plants  each  fall  removing:     (l)  all  of 
the  current  growth  do;vn  to  and  excepting  the  first  lateral  or  axillary 
bud  (2)  all  current  growth  down  to  a  point  leaving  two  lateral  buds, 
(3)  all  current  gro^vt-h  leaving  four  lateral  buds,  (4)  all  current  groxvth 
leaving  six  lateral  buds.    This  system  of  clipping  was  used  because  stem 
buds  are  the  source  of  browse  forage  production  for  the  coming  growing 
season.    It  was  thought  that  the  length  of  stem  sometimes  has  little 
correlation  to  number  of  buds  present,  or  to  their  location  on  a  new 
stem,  and  so  by  removing  a  designated  length  of  stem  on  each  of  several 
shoots  one  might  well  be  removing  the  source  of  next  yearns  production 
to  varying  degrees.    On  sagebrush,  partial  clipping  of  current  growth 
was  found  impractical.    The  new  leaves  of  sagebrush  make  up  most  of 
the  current  growth  excepting  the  flowering  parts.    For  sagebrush,  there- 
fore, crowns  of  12  plants  ivere  clipped  at  three  rates:     i.e.,  removing 
each  fall  33;^,  66)?  and  100^  of  current  stem  gro^rth  of  entire  crowns. 
Clipping  v;ork  on  sagebrush  in  this  manner  removed  some  of  the  older 
stems  of  croxms,  especially  during  the  first  clipping. 

Clippings  from  each  plant  were  sacked,  air  dried,  and  weighed. 
Lengths  of  stems  removed,  and  lengths  of  stems  remaining  were  measured 
and  recorded  for  both  aspen  and  willow.    Again  it  was  impractical  to 
try  to  measure  lengths  of  sage.    The  following  tables  describe  results 
of  clipping  and  response  to  varied  intensities  of  treatment.    The  graphs 
show  total  clippings  in  yields  beginning  in  1946,  and  total  weights 
clipped  for  the  following  years. 
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TABLE  I 


SUMMARY  OF  ASPEN  CLIPPINGS 
PORCUPINE  EXCLOSURE 


1946 

1947 

1948 

Plant 
Numbpr 

■1.1  (.4J(1V'V'~' 

Method 

Inches 
Clipped 

Inches 
Left 

Grams 
Clipped 

Inches 
Clipped 

Inches 
Left 

Grams 
Clipped 

Inches 

Stems 

Clipped 

Inches 

Stems 

Left 

Grams 
Stems 
clipped 

1 

Leaving  6  buds 

22.00 

14.25 

1.0 

30.50 

17.25 

1.5 

51.9 

32.75 

3,6 

2 

100^ 

17.00 

None 

1.0 

4.25 

None 

0.1 

Dead    No  Growth 

3 

Leaving  2  buds 

25.50 

4.00 

1.0 

18.50 

1.75 

1.1 

tt 

tt 

tt 

4 

Leaving  4  buds 

39.50 

6.25 

2.3 

19.75 

9.75 

0.8 

25.4 

16.40 

1.6 

5 

100^ 

43.75 

None 

2.4 

— 

Dead 

6 

Leaving  4  buds 

\jj « 

Q  37 

2 

ft 

7 

TiPavinpf  2  buds 

36.25 

3.75 

2.4 

33.00 

4.00 

2.8 

37.0 

4.25 

6.2 

8 

Leaving  6  buds 

39.25 

19.00 

2.1 

26.00 

15.50 

1.7 

69.4 

44.25 

3.7 

9 

100^ 

22.25 

None 

1.2 

39.00 

None 

4.9 

23.5 

None 

2.7 

10 

Leaving  4  buds 

38.50 

5.75 

3.9 

50.25 

9.25 

3.9 

39.4 

11.50 

3.2 

11 

Leaving  2  buds 

38.25 

4.13 

2.3 

18.50 

2.50 

1.1 

16.5 

2.75 

1.4 

12 

Leaving  6  buds 

42.00 

14.75 

3.4 

29.00 

16.00 

1.9 

47.4 

35.00 

2.9 

TABLE  I 


SUMMARY  OF  ASPEN  CLIPPINGS 
PORCUPINE  EXCLOSURE 


Plant 
Nxomber 

Method 

1949 

1950 

Inches 

Stems 

Clipped 

Inches 

Stems 

Left 

Grams 
Stems 
Clipped 

Inches 

otems 

Clipped 

Inches 

Stems 

Left 

Grams 
Stems 
Clipped 

1 

Leaving  6  buds 

19.4 

20.00 

1.1 

13.50 

18.65 

.60 

2 

100^ 

— 

Dead 

— 

— 

Dead 

— 

3 

Leaving  2  buds 

— 

Dead 

— 

— 

Dead 

— 

4 

Leaving  4  buds 

3.1 

4.50 

0.1 

None 

2.50 

0.0 

5 

1005? 

— 

Dead 

— 

— 

Dead 

— 

6 

Leaving  4  buds 

Dead 

Dead 

7 

Leaving  2  buds 

Dead 

Dead 

8 

Leaving  6  buds 

27.0 

28.25 

1.0 

.50 

6.25 

.18 

9 

100^ 

Dead 

Dead 

10 

Leaving  4  buds 

9.4 

12.00 

1.4 

— 

Dead 

— 

11 

Leaving  2  buds 

Dead 

Dead 

12 

Leaving  6  buds 

5.9 

11.50 

0.5 

17.25 

.10 

*  *• 

t 

1 


TABLE  II 

SWmRY  OF  WILLOW  CLIPPINGS 
PORCUPINE  EXCLOSURE 


1946 

1947 

1948 

Plant 
Number 

Method 

Inches 

Stems 

Clipped 

Inches 

Stems 

Left 

Grams 
Stems 
Clipped 

Inches 

Stems 

Clipped 

Inches 

Stems 

Left 

Grams 
Stems 
Clipped 

Inches 

Stems 

Clipped 

Inches 

Stems 

Left 

Grams 
Stems 
Clipped 

1 

100^ 

1333.00 

None 

42.5 

1697.75 

None 

62.1 

1308,5 

None 

62.7 

2 

100^ 

1215.25 

None 

33,4 

1427.25 

None 

53,0 

556,7 

None 

23.7 

3 

100^ 

1058.75 

None 

33, 2 

1208.50 

None 

38.6 

731,4 

None 

32.6 

4 

Leaving  4 

buds 

166.50 

40.50 

4.2 

228,75 

39,50 

6,7 

358.2 

45.75 

17.7 

5 

Leaving  2 

buds 

399.75 

101.00 

12.0 

529.00 

29  =,00 

19.4 

726.2 

26.00 

34.8 

6 

Leaving  6 

buds 

449.00 

278.00 

10.2 

864.25 

262,00 

20.7 

1115.2 

463.75 

31.3 

7 

Leaving  4 

buds 

1135.00 

207.00 

29  .4 

1275.50 

242,50 

31.4 

1165.6 

298.00 

37.2 

8 

Leaving  2 

buds 

1072.50 

175.00 

33.8 

2585.25 

252,00 

89.3 

2147.6 

84,8 

9 

Leaving  6 

buds 

25S2.00 

1002.25 

114.1 

3205.50 

1197,00 

156.3 

3267.1 

867.25 

183.8 

10 

Leaving  4 

buds 

715.50 

143.50 

20.5 

1385.25 

495,75 

39.1 

2051.9 

343.50 

82.2 

11 

Leaving  2 

buds 

763.00 

139.00 

22.0 

682,00 

64,00 

22.4 

786.4 

32.50 

33.6 

12 

Leaving  6 

buds 

256.50 

182.25 

5.6 

225,50 

125.75 

4.7 

286.4 

128.25 

6.1 

13 

1005? 

2846.50 

None 

81.4 

4718,50 

None 

169.4 

3279.7 

None 

128.7 

TABLE  II 


SWIMARY  OF  WILLOW  CLIPPINGS 
PORCUPINE  EXCLOSURE 


1949 

1950 

rXdnX 

Inches 
Stems 

Inches 
Stems 

Grams 
Stems 

Inches 
Stems 

Inches 
Stems 

Grams 
Stems 

Number 

Method 

Clipped 

Left 

Clipped 

Clipped 

Left 

Clipped 

1 

loo:^ 

1256.8 

None 

54.6 

677.25 

None 

19.5 

2 

100^ 

695.7 

None 

26.7 

468.75 

None 

21.3 

3 

100^ 

387.2 

None 

13.4 

394.75 

None 

15.7 

4 

Leaving  4  buds 

373.0 

23.00 

17.8 

242.75 

22.50 

8.2 

5 

Leaving  2  buds 

397.7 

21.25 

13.8 

280.75 

6.25 

12.7 

6 

Leaving  6  buds 

1063.4 

233.20 

31.6 

972.50 

206.00 

24.7 

7 

Leaving  4  buds 

1443.2 

164.25 

42.7 

1085.50 

116.75 

29.4 

8 

Leaving  2  buds 

2339.4 

66.90 

93.5 

2138.25 

36.25 

77.1 

9 

Leaving  6  buds 

3418.6 

545.75 

160.5 

2371.25 

220.00 

115.0 

10 

Leaving  4  buds 

1819,9 

179.20 

64.9 

1602.75 

214.25 

46.7 

11 

Leaving  2  buds 

566.4 

51.00 

13.3 

496.25 

20.75 

20.7 

12 

Leaving  6  buds 

445.9 

91.25 

12.6 

121.00 

27.00 

3.0 

13 

100^ 

1785.0 

None 

51.1 

1450.50 

None 

48.6 

TABLE  III 

SUMMARY  OF  SAGEBRUSH  CLIPPINGS 
PORCUPINE  EXCLOSURE 


Plant 
Number 

Method 

1946 

1947 

1948 

1949 

1950 

Grams 
Clipped 

Grams 
Clipped 

Grams 
Clipped 

Grams 
Clipped 

Grams 
Clipped 

1 

100^  Clipped 

41.6 

51.4 

32.4 

15.6 

Dead 

■  2 

100^  Clipped 

47.4 

33.8 

25.7 

15.2 

1.3 

3 

1/3  Clipped 

18.4 

13.2 

10.5 

9.3 

5.1 

4 

2/3  Clipped 

48.8 

69.2 

53.0 

55.5 

34.4 

5 

100^  Clipped 

53.1 

48.3 

21.7 

11.6 

Dead 

6 

1/3  Clipped 

28.2 

25.7 

23.7 

11.5 

12.6 

7 

2/3  Clipped 

47.0 

62.2 

65.4 

80.5 

41.3 

8 

2/3  Clipped 

18.4 

19.9 

19.8 

7.1 

4.0 

9 

1/3  Clipped 

28.4 

14.8 

9.8 

11.4 

16,6 

1 


A 


4 


GRAPH  I 


ASPEN 


4. 


»46  »47  M8  U9  »50 


100^  Clipped 


6  Buds  Left 
4  Buds  Left 
2    Buds  Left 
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GRAPH  II 


WILLOW 


100  ^ 


   100^  Clipped 

  6    Buds  Left 

  4    Buds  Left 

 ^   2    Buds  Left 


GRAPH  III 
SAGE 


100^  Clipped 

66%  Clipped 
33%  Clipped 
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RESULTS; 


Aspen;    Aspen  reproduction  (vegetative  sprouts)  two  to  three  years 
old  will  not  survive  annual  clipping  at  any  of  the  rates  applied.    The  light- 
est rate  of  simulated  use,  i.e.,  leaving  si:x  buds  per  stem,  is  much  too  severe. 
This  rate  converted  to  percentage  of  length  clipped,  or  utilization,  was  51 >!% 
of  annual  growth.    Even  this  rate  caused  great  reduction  in  production  as 
indicated  in  Table  I, 

Willow;    This  work  demonstrates  clearly  that  willow  responds  initially 
to  coppice  cuttings.    However,  repeated  annual  clipping  at  the  rates  applied 
caxises  gradually  accelerating  deterioration  of  annual  stem  production.  At 
the  end  of  the  five-year  clipping  study,  most  annual  production  was  below  the 
original  production  level  before  the  response  to  the  cutting  started.    It  is 
assumed  that  probably  production  would  continue  to  decline  under  each  of  these 
intensities  of  use  until  all  plants  would  be  beneath  production  levels  sig- 
nificant to  management. 

Sage;     Sage  will  not  withstand  any  of  the  clipping  rates  applied 
without  deterioration  of  current  production  or  complete  loss  of  plants.  The 
lightest  rate,  i.e.,  clipping  one-third  of  crowns,  resulted  in  approximately 
a  fifty  percent  reduction  in  forage  during  the  five-year  period, 

SUI#IARY; 

Typically  representative  plants  of  aspen,  willow  and  sage  were 
subjected  to  varying  degrees  of  simulated  grazing  over  a  five-year  period 
to  determine  the  withstand ability  of  these  species  and  limits  of  allowable 
use,  and  to  learn  something  abount  field  methods  for  such  withstandability 
trials.    Aspen  shoots  and  willow  were  clipped  down  to  the  axillary  buds, 
down  to  the  second  lateral  bud  on  the  current  growth,  down  to  the  fourth 
lateral  bud  on  the  current  growth,  and  down  to  the  sixth  lateral  bud  on 
the  current  growt.h.    Sage  was  clipped  at  33%,  66^  and  100^  of  the  current 
growth  on  the  crown.    All  intensities  of  simulated  grazing  were  found  too 
severe  for  maintenance  of  vigor  and  plant  production  in  all  species  tested. 

GENERAL; 

This  five-year  clipping  study  indicates  that  much  more  work  needs 
to  be  done  in  this  field.    Observations  show  that  this  work  might  well 
follow  unconventional  lines  in  that  severe  use  is  usually  made  of  some 
parts  of  the  plants  while  other  branches  may  hardly  be  used  at  all.  This 
suggests  that  perhaps  a  combined  utilization  standard  is  required.  Such 
a  standard  for  willow,  for  example,  might  be  stated  as  "not  more  than 
perhaps  G0%  of  current  growth  removed,  provided  that  not  more  than  30%  of 
the  plant  is  used  100^". 

Submitted  by;  Approved  by: 


Name  Richard  L.  Hodder 

Tit 1 e         Range  Biologist 


Montana  State  Department  of  Fish  and  Game 
By         Faye  M,  Couey,  Assistant  Director 

Wildlife  Restoration  Division 
Date      April  15.  1954 
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PURPOSE; 

To  thoroughly  investigate  the  biology  and  activities  of  sage 
grouse  during  the  mating  season  on  a  unit  of  known  size  in  an  effort 
to  better  evaluate  over  a  period  of  years,  the  relationship  between 
population  fluctuations  and  strutting  ground  use. 

PROCEDURE: 

A  48  square  mile  tract  was  added  to  the  original  54  square 
miles  giving  total  coverage  on  the  trend  area  during  the  spring  of 
1952.    Aerial  coverage  of  the  entire  102  square  miles  was  accomplished 
on  the  mornings  of  April  24  and  25,  in  the  same  procedure  as  used  the 
previous  year  (Montana  Quarterly  Report,  Vol.  Ill,  No.  2;  100-103, 
1952) . 

Aerial  coverage  of  the  trend  areas  is  used  primarily  for  the 
purpose  of  locating  all  the  strutting  grounds.    No  attempt  is  made 
from  the  air  to  get  actual  counts  of  birds  on  each  ground.  Observa- 
tions have  shown  that  as  the  plane  approaches  a  ground  near  enough 
for  a  total  count,  the  birds  squat  making  them  difficult  to  see. 
Consequently,  counts  of  birds  using  the  strutting  groionds  were  made 
from  the  ground.    Repeated  counts  were  made  on  the  Fergus-Petroleum 
trend  area  as  often  as  time  and  weather  v/ould  allow. 

A  45  square  mile  trend  area  in  Meagher  County  was  established 
and  was  given  aerial  coverage  on  May  5  and  birds  counted  from  the 
ground  on  May  6. 


-19- 


Beginning  in  the  last  week  of  January  and  continuing  through 
the  strutting  season,  two  to  five  birds  per  week  were  collected  from 
areas  adjacent  to  the  Fergus-Petroleum  trend  area  to  compare  physical 
changes  with  strutting  ground  activities. 

FINDINGS; 

Complete  aerial  coverage  of  the  102  square  mile  area  making 
up  the  Fergus-Petroleum  trend  area  was  accomplished  in  two  mornings. 
Flights  were  begun  at  sunrise  and  terminated  approximately  one  and 
one-half  hours  later.     Complete  coverage  of  this  same  area  with  the 
aid  of  a  vehicle  and  binoculars  revealed  no  additional  strutting 
grounds . 

Table  1  shows  the  locations  of  and  numbers  of  males  present 
on  strutting  groiinds  counted  in  1952  and  1953.    Five  of  the  grounds 
on  which  counts  were  made  in  1952  were  recounted  in  1953.    One  ad- 
ditional ground  (No.  8)  was  observed  in  1953  on  that  portion  of  the 
Fergus-Petroleum  trend  area  receiving  complete  coverage  both  years. 
The  total  males  counted  on  this  portion  during  the  two  years,  (ground 
numbers  1,  2,  3  and  /j.  in  1952,  1,  2,  3,  4  and  8  in  1953)  suggests  a 
decrease  of  21.6  percent  from  1952  to  1953.    Including  ground  number 
5  which  was  counted  both  years  and  is  located  approximately  a  mile 
off  the  trend  area,  the  indicated  decrease  for  the  area  is  19. 7  percent. 

TABIxE  1 


LOCATIONS  AND  NUMBERS  OF  MALES  PER  GROUND  ON  STRUTTING  GROUNDS 


  Location 

Ground 
Number 

Number  Males 
1952 

Per  Ground 
1953 

Fergus-Petroleum  Trend  Area 

1 

30 

33 

tt 

2 

12 

10 

tl 

3 

49 

28 

It 

4 

29 

17 

It 

6 

31 

It 

7 

52 

It 

8 

6 

It 

9 

30 

tl 

10 

15 

Petroleum  County 

5 

22 

20 

It 

11 

50 

Meagher  County  Trend  Area 

1 

79 

II 

2 

12 

It 

3 

34 

It 

4 

46 

The  relationship  of  the  strutting  ground  locations  to  each  other 
on  the  two  trend  areas  is  shown  in  Figures  1  and  2. 
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FIG.I  FERGUS- PETROLEUM    COUNTIES    STRUTTING    GROUND   TREND  AREA 


LEGEND 

  BOUNDARY  OF  COMPLETE  COVERAGE 

O  STRUTTING  GROUND 


FIG.  2  MEAGHER    COUNTY   STRUTTING    GROUND   TREND  AREA 
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The  first  and  last  observed  strutting  activities  on  the  Fergus- 
Petroleum  trend  area  in  the  spring  of  1953  were  March  19  and  June  9  re- 
spectively.   Data  obtained  from  grounds  which  were  comted  more  than  once 
during  this  time  gave  some  indication  as  to  the  increase  and  decrease  in 
numbers  of  males  using  these  grounds.    Table  2  shows  the  number  of  grounds 
counted,  the  number  of  birds  observed  on  the  grounds  and  the  percent  of 
the  seasons  maximum  number  of  males  and  females  observed  on  the  same 
grounds.    This  information  is  recorded  by  weekly  periods  from  March  15  ' 
to  June  13- 

Table  3  shows  the  testes  volumes  from  adult  and  yearling  males 
collected  in  areas  adjacent  to  the  Fergus-Petroleum  trend  area.  The 
volumetric  measurements  given  include  both  testes.    Determination  of 
adult  and  yearling  males  was  accomplished  by  examination  of  the  bursa 
of  Fabricius  and  by  the  presence  or  absence  of  the  outer  two  juvenile 
primaries . 

TABLE  2 

MALE  AND  FEMALE  SAGE  GROUSE  OBSERVED  ON  STRUTTING  GROUNDS 
FERGUS  -  PETROLEUM  TREND  AREA,  1953 


Birds  Observed 

Active  Males 

Females 

on  Ground 

Number 

%  of  Seasons 

%  of 

Seasons 

Grounds 

Max.  No.  on 

Max. 

No.  on 

Dates 

Counted 

Total 

Same  Gromds 

Total 

Same 

Grounds 

March 

15-21 

2 

37 

80.4 

0 

March 

22-28 

2 

25 

51.0 

0 

March 

29  to 

April 

4 

3 

49 

98.0 

0 

April 

5-11 

1 

19 

35.9 

3 

21.4 

April 

12-18 

7 

173 

71.8 

69 

84.1 

April 

19-25 

4 

196 

92.9 

23 

46.9 

April 

26  to 

May 

2 

1 

27 

87.1 

0 

May 

3-  9 

9 

192 

86.2 

1 

5.0 

May 

10-16 

6 

91 

90.1 

1 

4.8 

May 

17-23 

May 

24-30 

1 

31 

59.6 

1 

5.0 

May 

31  to 

June 

6 

June 

7-13 

3 

6 

5.5 

2 

10.0 
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TABLE  3 


TESTES  VOLUME  FROM  ADULT  AND  YEARLING  MALES 
COLLECTED  IN  PETROLEUM  COUNTY,  1953 


Adults 

Yearling 

Average 

Number  of 

Average 

Number  of 

Date 

Volume 

Sp 

ecimens 

Volume 

Specimens 

March    1—  7 

— 

— 

— 

March    8-1 L 

1.9 

1 

0.2 

1 

March  1 

0.5 

1 

llcLX  Uii  <,*C~<,0 

5.2 

1 

0.8 

1 

ridl  Oil   <c  7  bO 

April  4 

3.4 

1 

1.5 

1 

April  5-11 

5.5 

2 

April  12-18 

4.1 

1 

2.0 

1 

April  19-25 

4.4 

1 

3.0 

1 

April  26-to 

May  2 

May       3-  9 

6.1 

1 

May  10-16 

5.8 

1 

2.5 

2 

May  17-23 

1.5 

2 

May  24-30 

4.2 

1 

May     31  to 

June  6 

June  7-13 

2.9 

3 

DISCUSSION: 

Data  from  Tables  2  and  3  are  graphed  in  Figure  3.    The  strutting 
ground  use  was  established  by  March  15,  but  the  counts  of  males  using  thes 
grounds  were  subject  to  considerable  variation  until  April  12.  Adverse 
weather  conditions  during  this  period  made  it  difficult  to  get  into  the 
area  and  a  small  count  sample  for  this  period  resulted. 

During  this  period  (March  15  to  April  11),  observations  indicate 
two  flock  types,  one  consisting  of  adult  males  and  one  of  juvenile  or  year 
ling  males  and  all  age  class  females.    The  adult  males  only  were  actively 
engaged  in  strutting  and  had  achieved  near  maximum  testes  volume. 

The  largest  numbers  of  hens  were  observed  on  the  grounds  from 
April  5  to  April  25.    During  this  time  the  juvenile  males  completed  their 
breeding  plumage  development  and  were,  for  the  most  part,  indistinguishabl 
from  adult  males.     Collections  of  strutting  males  indicated  that  the  year- 
ling^ males  which  had  been  in  association  with  groups  of  hens  were  now 
participating  in  strutting  activities.    This  movement  of  yearling  males 
onto  the  strutting  grounds  is  in  close  correlation  with  the  maximum  testes 
volume  obtained  for  this  group  and  also  with  the  stabilization  of  the 
larger  number  of  strutting  males  observed  on  the  grounds. 
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Figure  3.  Seasonal  Variation  in  Numbers  of  Sage  Grouse  Observed  on  Strutting 
Grounds  and  Change  in  Testes  Volumes,  Fergus-Petroleum  Trend  Area, 
1953. 
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The  persistence  of  a  small  number  of  hens  on  the  groimds 
following  the  very  pronounced  peak  numbers  would  indicate  these  birds 
to  be  renesters.    Soon  after  the  first  of  June,  groups  of  hens  with- 
out broods,  ranging  from  4  to  16,  were  observed  on  the  area  which  were 
believed  to  be  unsuccessful  hens.    This  grouping  coincides  with  the 
cessation  of  male  strutting  activities  and  is  probably  the  limiting 
factor  for  sage  grouse  renesting.    Patterson  (1952)  refers  to  this 
limitation. 

Information  on  strutting  ground  activity  on  this  trend  area 
during  1952  and  1953,  suggests  a  similar  sequence  with  little  varia- 
tion in  the  calendar  dates.    It  is  believed  that  any  variations  in 
the  dates  of  this  sequence  could  be  determined  for  different  parts 
of  the  sage  grouse  range  by  observations  of  strutting  ground  activ- 
ities and  flock  associaticms.    Limited  observations  by  the  writer  and 
more  quantitative  data  recorded  by  Patterson  (op.  cit.)  show  varia- 
tions to  exist  in  areas  of  different  elevation. 

RECOMMENDATIONS; 

Based  on  the  preceding  information  the  following  recommen- 
dations are  submitted  for  use  in  obtaining  sage  grouse  trend  data 
over  a  larger  portion  of  the  known  range  with  a  limited  number  of 
qualified  personnel. 

Trend  areas  of  approximately  fifty  square  miles  should  be 
established  throughout  the  sage  grouse  range.    They  should  be  repre- 
sentative of  that  portion  of  the  range  and  established  with  topographic 
boundajfies  which  can  be  located  on  county  maps  and  from  the  air. 

The  phenology  of  the  strutting  ground  activities  should  be 
determined  for  the  trend  areas.    It  is  believed  that  little  varia- 
tion exists  from  that  of  the  Fergus-Petroleum  trend  area  throughout 
the  eastern  half  of  Montana.    This  half  of  the  state  embraces  the 
largest  part  of  the  sage  grouse  range  in  Montana. 

The  established  trend  areas  should  be  given  complete  aerial 
coverage  during  that  period  of  strutting  ground  use  by  adult  males 
only  and  all  grounds  located  plotted  on  a  map  of  the  area.  These 
flights  should  be  made  on  clear,  calm  mornings,  beginning  at  sunrise. 
Flight  strips  should  be  made  at  one-half  to  three-quarter  mile  intervals 

The  coiints  of  strutting  males  should  be  made  after  the  year- 
ling males  have  come  onto  the  grounds.    It  is  believed  that  counts 
made  at  this  time  would  more  nearly  represent  the  maximum  number  of 
males  using  the  grounds  during  the  strutting  season. 

It  would  appear  that,  by  this  method,  more  accurate  year  to 
year  trends  would  be  reflected  and  the  information  from  each  area 
could  be  compared  to  provide  some  information  regarding  relative 
abundance. 
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It  is  recommended  that  continued  intensive  studies  be  con- 
ducted on  the  Fergus-Petroleum  trend  area  to  provide  additional  data 
to  supplement  and  elaborate  these  procedures. 
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STATE  Montana 

PROJECT  NO.  W-38-R-5 
DATE       April  15,  1954 
VOL.  V       WO.  1 


Title  of  Project:    Upland  Game  Bird-Survey  and  Investigations 
Leader:    William  R.  Bergeson 

Job  Completion  Report  Job  No.  V-B  Investigations  Project 

Title  of  Job:    Population  Trends  and  Breeding  Potential  Studies 

SAGE  GROUSE  BROOD  STUDIES  —  1953 


Continued  brood  studies  were  conducted  in  1953  to  provide  infor- 
mation relative  to  yearly  trends  and  production.    The  majority  of  the 
counts  and  observations  were  made  by  the  writer  and  student  assistant, 
James  L.  Mitchell,  on  established  routes  in  Fergus,  Petroleum,  and  Meagher 
counties,  with  additional  counts  being  made  in  other  parts  of  the  State 
as  time  allowed.    Supplemental  information  was  gathered  by  Deputy  Game 
Wardens  Fallang,  Gartside,  Kebschull,  Linville,  Loberg  and  Quiring,  and 
Warden  Supervisors  Friede  and  Kohler  in  their  respective  districts. 

METHODS: 

Counts  on  the  established  routes  were  made  by  two  observers 
while  driving  slowly  (15  to  20  miles  per  hour)  over  the  routes.  For 
each  brood,  and/or  adult  observed,  the  following  information  was  re- 
corded:   brood  size,  time,  cover  type,  and  sex  (obtained  only  on  adults). 

Requests  were  sent  to  15  deputy  game  wardens  asking  that  they 
submit  counts  on  all  broods  observed  in  their  districts  during  a  spec- 
ified week.    Returns  were  received  from  the  eight  listed  above. 

FINDINGS  AND  DISCUSSION: 

Table  1  includes  the  temperature  and  precipitation  data  for 
the  Fergus-Petroleum  trend  area.  A  similar  trend  of  excessive  rains 
and  cool  temperatures  was  exhibited  for  the  Meagher  County  area. 
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TABLE  1 


TEMPERATURE  AND  PRECIPITATION  DATA  FOR  THE 
FERGUS  -  PETROLEUM  TREND  AREA,  1952  &  1953-"- 


Tern 

perature 

Precipitation 

Month 

Averap;e  F 

Dep.  from 

Normal 

Total 

Inches 

Dep .  from 

Normal 

1952 

1952 

1953 

1952 

1953 

1952 

April 

49.3 

37.7 

4.3 

-7.3 

.49 

2.16 

-.53 

1.14 

May 

53.7 

48.2 

-0.8 

-6.3 

3.65 

5.24 

1.39 

2.98 

June 

62.2 

58.7 

2.6 

-0.9 

.85 

2.56 

-3.28 

-1.57 

July 

66.6 

67.8 

-3.2 

-2.0 

.68 

.87 

-.82 

-.63 

U.S.  Weather  Bureau  Reports 


The  duration  of  the  hatching  period,  as  determined  by  the  occur- 
rence of  new  broods,  nest  observations,  and  examination  of  ovaries  from 
collected  hens,  was  from  May  21  to  July  10,  with  the  initial  peak  appear- 
ing to  have  occurred  during  the  two-week  period  from  May  24  to  June  5.  The 
peak  of  occurrence  of  hens  frequenting  the  strutting  grounds  was  during 
the  week  of  April  12,  to  18.    Based  on  the  information  reported  by  Patterson 
(1952)  for  the  time  lapse  from  mating  to  laying,  average  clutch  size,  egg 
laying  rate  and  incubation  period,  the  peak  of  hens  on  the  groimds  should 
have  brought  off  broods  during  the  week  of  May  24  to  30. 

During  the  two-week  period  believed  to  have  embraced  the  peak  of 
hatch,  a  total  of  4.53  inches  of  rain  fell  at  a  recording  station  at  the 
edge  of  the  Fergus-Petroleum  trend  area.    The  maximum  amount  falling  in 
a  24-hour  period  during  this  time  was  1.82  inches  on  May  29,  with  precip- 
itation being  recorded  for  12  of  the  14  days. 

A  comparison  of  the  production  data  from  the  trend  areas  for 
1952  and  1953  is  presented  in  Table  2.    Adults  were  not  sexed  in  1952  so 
the  percent  of  successful  females  observed  on  the  route  was  not  determined. 
Grouping  of  broods  prevented  continued  counts  earlier  in  1952  than  in 
1953,  possibly  due  to  fewer  and  later  broods  during  the  latter. 
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TABLE  2 


SUMMARY  OF  NUl^BER  OF  JUVENILES  AND  ADULTS  OBSERVED 
ON  ESTABLISHED  ROUTES  ON  TREND  AREAS 


JUVENILES 

ADULTS 

Date 

Number 
Broods 

Average 
No. /Brood 

Number 
Brood/Hr. 

NiMiber 
Adults 

%  Adults 
In  Totals 

Avg .  No . 
Adult s/Hr. 

June  8-I4 

9 

6.4 

2.7 

69 

54.3 

20.7 

June  15-21 

19 

4.5 

2.5 

72 

45.6 

9.6 

Juge  22-28 

June  21- 
July  5 

28 

4.4 

4.9 

112 

47.4 

19.7 

July  6-12 

1? 

8.3 

32 

33.3 

17.7 

Total 

71 

4.7 

285 

46.1 

15.6 

JUVENILES 

ADULTS 

Number 

Avg. 
No./ 

No. 

Brood 

Mo.  i 

Wults 

Percent 
Adults 

Avg.  No. 
Adults 

Percent 
Successful 

Date 

Broods 

Brood 

/Hour 

M 

F 

In  Total 

/Hour 

Females 

June  8-I4 

2 

6 

0.4 

21 

14 

74.4 

6.6 

14.3 

June  15-21 

3 

5 

0.3 

47 

55 

87.1 

9.8 

5.5 

June  22-28 

5 

3.5 

0.6 

87 

52 

88.5 

15.8 

9.6 

June  29- 
July  5 

6 

6.2 

0.6 

107 

35 

79.3 

15.2 

16.7 

July  6-12 

6 

3.5 

1.1 

15 

18 

61.1 

6.2 

33.3 

July  13-19 

July  20-26 

30 

3.9 

2.3 

126 

106 

66.5 

17.6 

28.3 

Total 

52 

4.2 

1.0 

403 

280 

76.4 

13.1 

18.6 
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The  total  average  number  of  adults  per  hour  observed  on  the 
routes  suggests  a  decrease  of  16  percent  in  the  adult  population  from 
1952  to  1953.    This  figure  compares  favorably  with  the  indicated  de- 
crease of  21.6  percent  observed  from  strutting  ground  counts  for  this 
area.     (Eng,  Robert  L.  ). 

The  percent  of  adults  in  the  total  for  the  two  years  shows  an 
increase  of  65.7  percent,  suggesting  a  considerable  decrease  in  the 
seasons  production  from  that  observed  in  19.52. 

The  total  average  brood  size  shows  a  comparatively  slight  de- 
crease (10.6  percent)  from  1952  to  1953*    Although  based  on  a  small 
sample,  an  increase  is  suggested  in  the  average  brood  size  during  the 
week  of  June  29  to  July  5  in  1953-    It  is  believed  that    this  may  be  a 
result  of  broods  being  brought  off  by  renesters.    Three  broods  estimated 
to  be  two  to  three  days  old  were  observed  from  July  1  to  5  and  one  just 
hatching  was  observed  on  the  10th.    Sage  grouse  renesting  is  reported 
as  believed  to  be  of  limited  occurrence  when  compared  to  other  game  birds 
such^as  the  ring-necked  pheasant.    It  is  probable  that  the  extreme  wet 
conditions  of  this  area  during  the  nesting  caused  considerable  nest  de- 
struction and  desertdon  at  a  time  when  renesting  was  highly  possible. 
The  starting  dates  of  the  nests  producing  the  latest  broods  observed 
were  well  within  bounds  of  the  most  listed  limiting  factor  to  sage  grouse 
renesting,  that  of  the  duration  of  actively  strutting  males.    Males  were 
last  observed  strutting  in  the  area  on  June  9,  at  which  time  hens  were 
also  present.    The  percent  of  successful  females  also  showed  an  increase 
during  the  last  of  June  and  early  July  further  indicating  the  possibility 
of  renesters  bringing  off  broods  during  a  second  attempt  following  nest 
destruction  or  abandonment  during  the  adverse  conditions  of  May. 

The  preceding  production  data  from  the  trend  areas  show  consid- 
erable lower  production  in  1953  than  in  1952.    This  decrease  is  reflected 
to  a  greater  degree  in  the  percentage  of  juveniles  and  adults  in  the 
population  sampled  than  it  is  in  the  average  brood  size  recorded  for  the 
season.    Therefore,  it  would  appear  that  sage  grouse  brood  counts  would 
be  of  limited  value  as  yearly  production  data  unless  used  in  conjunction 
with  the  percent  of  adults  observed  over  the  same  area. 

This  belief  is  furt.her  substantiated  by  production  data  collected 
in  Golden  Valley  County  on  July  10,  in  an  area  of  similar  habitat  as  the 
trend  areas,  but  which  in  contrast  received  below  average  rainfall  in  May 
(Table  3).    The  production  data  for  this  area  is  given  in  Table  4.  The 
total  adults  observed  per  hour  on  the  trend  area  compares  with  that  ob- 
tained for  Golden  Valley,  suggesting  a  similar  breeding  population.  The 
production  for  the  latter  appears  to  far  exceed  the  trend  areas  as  shown 
by  the  difference  in  the  percent  of  adults  and  successful  females  between 
the  two  areas.    Again,  the  average  brood  size  shows  little  variation. 


Eng,  Robert  L.,  "Population  Trends  and  Breeding  Potential  Studies  (Sai 
Grouse  Strutting  Ground  Counts)",  P-R  Quarterly, 
Vol.  V,  No.  I,  1954. 
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TABLE  3 

TEMPERATURE  AND  PRECIPITATION  DATA 
FOR  GOLDEN  VALLEY  COUNTY  —  1953-;:- 


Month 

Temperature 

Precipitation 

Average  F. 

Dep.  from  Normal 

Total  Inches 

Dep.  from  Normal 

April 

38.7 

.86 

-  .04 

May- 

48.6 

1.98 

-  .39 

June 

59.6 

2.01 

-1.13 

July 

70.3 

.45 

-  .99 

U.  S.  Weather  Bureau  Reports 


TABLE  4 

PRODUCTION  DATA  FROM  CX)LDEN  VALLEY  COUNTY 


Number 
Broods 


17 


Juvenl! 

Avg.  No. 

/Brood 


4.2 


es 


Number 
Brood/Hr. 


4.5 


Adults 


No.  Adults 


M 


22 


28 


Percent 
Adults 
in  Total 


37.6 


No.  Adults 
per  hour 


13.2 


Percent 

Successful 

Females 


60.7 


Table  5  shows  a  summarization  of  all  the  brood  data  (estab- 
lished routes,  and  deputy  game  warden  reports)  for  1952  and  1953.  A 
10.2  percent  decrease  is  indicated  in  the  total  average  brood  size 
from  1952  to  1953,  which  is  a  similar  decrease  to  that  indicated  by 
the  broods  observed  on  the  trend  areas  only. 
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TABLE  5 


STATE-WIDE  BROOD  SIZE  FREQUENCY 
JUNE  8  to  JULY  19,  1952;  JUNE  8  to  JULY  26,  1953 

* 


NUMBER  OF  BROODS 


Brood 

June 

8-14 

June  15-21 

June 

22-28 

June 
July 

29- 
5 

Size 

1952 

1953 

1952 

1953 

1952 

1953 

1952 

1953 

1 

1 

1 

1 

3 

5 

2 

5 

1 

2 

2 

3 

3 

2 

4 

1 

8 

8 

4 

5 

4  . 

1 

4 

7 

5 

5 

3 

3 

3 

2 

2 

6 

5 

4 

2 

2 

1 

3 

7 

3 

1 

3 

2 

2 

2 

1 

8 

1 

1 

1 

1 

2 

3 

Q 

7 

T 
i. 

1 

1 

10 

1 

1 

11 

1 

1 

1 

No .  Broods 

11 

5 

26 

21 

10 

25 

33 

9 

Total 
Young 

76 

26 

120 

101 

53 

96 

139 

59 

Avg. 

Brood 

6.9 

5.2 

4.6 

4.8 

5.3 

3.8 

4.2 

6.6 
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TABLE  5 

STATE-WIDE  BROOD  SIZE  FREQUENCY 
JUNE  8  to  JULY  19,  1952;  JUNE  8  to  JULY  26,  1953 


NUMBER  OF  BROODS 

Brood 

July  6-12 

July  13-19 

July  20-26 

Total 

Size 

1952 

195? 

1952  1953 

1952  1953 

1952 

1953 

1 

5 

3 

6 

13 

2 

5 

3 

2 

8 

17 

14 

3 

7 

6 

2  1 

6 

20 

25 

4 

9 

6 

6 

8 

28 

22 

5 

4 

5 

7 

5 

23 

20 

6 

6 

1 

8 

1 

22 

11 

7 

7 

4 

2 

19 

8 

8 

1 

3 

1 

5 

5 

14 

9 

2 

1 

6 

2 

10 

2 

0 

11 

1 

3 

1 

No .  Broods 

41 

31 

30  1 

38 

151 

130 

Total 
Young 

198 

129 

153  3 

154 

739 

568 

Avg. 

Brood 

5.8 

4-2 

5.1  3 

4.1 

4.9 

4.4 
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SUMMARY: 


1.  Brood  studies  were  continued  in  1953  on  established  routes  on  the 
same  trend  areas  as  used  in  1952.    Additional  spot  counts  were  made 
by  project  personnel  and  brood  count  data  was  collected  by  deputy 
wardens  in  their  districts. 

2.  Temperature  and  precipitation  data  foe  the  trend  areas  show  adverse 
conditions  consisting  of  excessive  rains  and  cool  temperatures  which 
prevailed  throughout  the  initial  incubation  and  hatching  peak  in 
1953.    This  condition  is  in  contrast  to  the  mild  dry  weather  in  1952. 

3.  Low  production  was  observed  on  the  trend  areas  in  1953  as  determined 
by  a  decrease  of  I6  percent  in  the  breeding  population,  an  increase 
of  65.7  percent  in  the  percentage  of  adults  in  the  populations  during 
the  brood  season,  and  a  10.6  percent  decrease  in  the  average  brood  size. 

4-    Yearly  differences  in  production  appear  to  be  reflected  to  a  greater 

extent  in  the  percent  of  successful  females  and/or  the  percent  of  adults 
in  the  population  throughout  the  brood  season  than  the  average  brood 
sizes. 


5.    Comparison  of  production  data  from  the  trend  areas  to  that  from  a 
similar  habitat  experiencing  no  adverse  weather  during  1953  further 
illustrates  the  importance  of  favorable  weather  to  yearly  production  • 
of  sage  grouse. 

LITERATURE  CITED; 

Patterson,  Robert  L.,  1952.    The  sage  grouse  in  Wyoming.    Sage  Books,  Inc., 

Denver.    481  pp. 


Submitted  by: 
Name       Robert  L.  Eng 
Title      Junior  Biologist 
Approved  by: 

Name  William  R.  Bergeson 
Title      Senior  Biologist 


Approved  by: 

Montana  State  Department  of  Fish  and  Game 
By       Wynn  G.  Freeman.  Assistant  Director 

 Wildlife  Restoration  Division 

Date    April  15.  1954  
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STATE  Montana 


PROJECT  NO.  W-59-R-1 
DATE       April  15.  1952. 
VOL.        V       NO.  1 


Title  of  Project:    Eastern  Montana  Big  Game  Surveys 
Leader:    Don  L.  Brown 

Job  Completion  Report  Job  No.  I-A  Investigations  Projects 

Title  of  Job:    Antelope  Census 

PERSONNEL:    Don  L.  Brown,  Senior  Biologist  (Pilot) 

Ralph  Cooper,  Deputy  Game  Warden  (Pilot) 

Waldo  Vangsness,  Deputy  Game  Warden  (Pilot) 

Charles  Loberg,  Deputy  Game  Warden 

Wayne  Fitzwater,  Deputy  Game  Warden 

George  Chaffee,  Junior  Biologist 

Robert  Eng,  Junior  Biologist 

Joseph  Egan,  Junior  Biologist 

Donald  Kenczka,  Student  Assistant 

Joe  Gaab,  Senior  Biologist 

Mr.  Lars en,  Rancher 

OBJECTIVES: 

To  determine  the  antelope  density  in  the  areas  shown  on  Maps 

I  and  II. 
PURPOSE; 

Except  for  the  Crazy  Mountains  area  (Map  I) ,  none  of  these 
areas  have  ever  been  censused.    The  ever-increasing  numbers  of  com- 
plaints from  ranchers  made  it  mandatory  that  the  areas  be  counted  and 
if  feasible  be  included  in  the  1953  antelope  season. 

TECHNIQUE  USED; 

Both  Fish  and  Game  Department  planes  were  used,  PA-18,  125  hp., 
and  PA-18,  135  hp.,  in  this  survey  to  expedite  the  operation.  Complete 
coverage  survey  method  was  employed  but  in  order  to  cover  the  entire 
area  in  one  flight  very  little  time  was  spent  in  sexing  and  aging.  Two 
of  the  areas,  north  of  the  Little  Belt  Mountains  and  around  the  Highwood 
Mountains,  were  covered  before  the  fawns  were  active  enough  to  be  accu- 
rately counted.    Thus,  all  fawns  were  excluded  and  for  purpose  of  manage- 
ment a  normal  increase  factor  was  applied. 
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MAP  I 
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HOUND  CREEK 


HIGHWOOD  MOUNTAINS 


FINDINGS: 


For  area  description  see  Maps  I  and  II. 


DATE 

AREA 

UNCL. 

BUCKS 

DOES 

FAWNS 

TOTAL 

7-16-52 

Crazy  Mountains 

330 

54 

79 

79 

542 

7-16-53 

Crazy  Mountains 

286 

63 

103 

109 

561 

9-29-53 

Crazy  Mountains 

578 

578-;;- 

6-  9-53 

Buffalo 

39 

116 

93 

not 

248 

counted 

6-10-53 

Geyser  (A) 

193 

55 

73 

II 

321 

6-11-53 

Highwood  (B) 

81 

15 

31 

II 

127 

7-20-53 

Hound  Creek 

331 

92 

100 

80 

603 

Second  coiint,  ranchers  were 

of  the 

opinion 

first  count  was 

not  complete.  Joe 

Gaab  and 

rancher  Lars en 

flew  area 

recheck. 

CONCLUSIONS  AND  RECOMMENDATIONS; 


Areas  above  will  have  to  be  kept  under  constant  surveillance 
in  order  to  curb  excessive  economic  conflict  with  grain  crops.  The 
areas  are  small  and  antelope  were  recently  introduced  either  by  trans- 
planting or  by  migrating  from  adjoining  areas. 

It  is  recommended  the  herd  be  controlled  in  order  to  maintain 
a  summer  herd  of  not  more  than  five  hundred  animals.    Hunting  seasons 
will  usually  redistribute  the  antelope  within  an  area  and  provide  for 
a  small  increase  without  an  increase  in  economic  conflict. 

It  was  recommended  that  separate  hunting  areas  be  set  up  for 
the  Crazy  Mountains,  Buffalo  and  Hoiand  Creek  and  that  125,  240  and  200 
permits  respectively  be  issued.    It  was  further  recommended  that  a 
portion  of  the  above  permits  be  restricted  to  bucks  only. 

The  Geyser  and  Highwood  areas  were  included  in  hunting  area  7 
and  an  increased  number  of  permits  issued. 


Submitted  by: 
Name         Don  L.  Brown 
Title       Senior  Biologist 
Name         Joseph  L.  Egan 


Approved  by: 

Montana  State  Department  of  Fish  and  Game 

By  Faye  M.  Couey.  Assistant  Director 

Wildlife  Restoration  Division 


Title       Junior  Biologist 


Date       April  15.  1954 
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STATE  Montana 

PROJECT  NO.  W-59-R-1 
DATE       April  15.  195/. 
VOL.        V       NO .  1 


Title  of  Project:    Eastern  Montana  Big  Game  Surveys 
Leader:    Don  L.  Brown 

Job  Completion  Report  Job  No.  VIII-A  Investigations  Projects 

Title  of  Job:     Investigation  of  Rocky  Mountain  Bighorn  Transplanting  Sites 

AN  APPRAISAL  OF  THE  PROPOSED  GAS  SPRINGS 
BIGHORN  SHEEP  ENCLOSURE  SITE 


PERSONNEL;    Don  L.  Brown,  Senior  Biologist 

George  B.  Chaffee,  Junior  Biologist 
Donald  Kenczka,  Student  Assistant 
Al  Lucky,  Havre  Sportsman 

DATES:  July  14-20,  1953,  September  1-4,  1953 

OBJECTIVES: 

Investigation  of  a  selected  area  in  the  north  Missouri  Breaks 
for  the  establishment  of  a  bighorn  sheep  holding  pasture  with  special 
regard  to  the  following: 

1.  Permanence  of  the  located  water  resource 

2.  Developmental  possibilities  of  the  spring  for  maximum  sheep 
use  and  accessibility 

3.  Suitability  of  the  tgrrain  regarding  available  forage  species 
and  cover  types 

TECHNIQUES  USED: 

Determination  of  the  flow  volume  of  the  scKing  was  accomplished 
by  use  of  a  temporary  curbing  composed  of  two  lengths  of  four-inch  stove 
pipe.    At  a  depth  of  seven  feet  the  spring  flow  was  trapped  and  allowed 
to  flow  through  the  flow  pipe.    Measurements  were  taken  of  the  amount  of 
spring  discharge  into  a  collection  pan  during  a  twenty-four  hour  period. 

Survey  of  the  proposed  fence  line  boundary  was  made  by  use  of  a 
known  individual  foot  pace  and  by  use  of  a  vehicle  speedometer  in  more 
accessible  topography. 
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FINDINGS; 


Aerial  surveys  and  preliminary  gro\ind  checks  in  the  north  Missouri 
Breaks  during  the  previous  year  reduced  the  number  of  possible  bighorn  en- 
closure sites  to  an  area  located  near  the  mouth  of  Bullwhacker  Creek  in 
southern  Blaine  County.    Factors  favoring  this  location  included  a  perma- 
nent water  source,  some  steep  badland  terrain,  suitable  cover  and  adequate 
forage  resources . 

Selection  of  this  area  was  made  primarily  on  the  basis  of  a  perma- 
nent water  supply.    A  spring,  known  locally  as  Gas  Spring,  has  been  reported 
in  existence  for  numerous  yesirs.    Stockmen  alleged  that  during  extremely  dry 
years  domestic  stock  and  deer  utilized  this  water.    Other  water  resources, 
exclusive  of  the  Missouri  River,  are  inadequate  during  extremely  dry  summer 
months . 

Investigation  commenced  at  the  Gas  Spring  site  on  July  14,  1953  to 
det  ermine  the  flow  capacity  and  desirability  of  the  spring  for  bighorn  use. 
A  period  of  ten  days  was  devoted  to  study  of  the  spring,  survey  of  the  pro- 
posed fence  boundary  and  inventory  of  the  rangeland  within  this  area. 

Situated  in  a  strata  of  Bearpaw  shale.  Gas  Spring  flows  to  the 
surface  area  of  the  spring  measured  8  by  12  by  2  inches  with  relatively 
little  run  off.    Use  of  the  water  was  apparent  by  numerous  deer  tracks 
adjacent  to  the  water  hole. 

Effort  was  made  to  determine  the  maximiam  flow  volume  of  the  spring 
by  digging  to  a  depth  where  a  more  uniform  flow  occurred.    A  curbing  com- 
posed of  two  lengths  of  four-inch  stove  pipe  was  constructed  around  the 
spring  aperature  at  a  seven- foot  depth.    An  appreciable  discharge  of  water  ' 
was  evident  at  this  level.    The  volume  discharged  was  obtained  by  measuring 
the  amount  collected  in  a  pan  during  a  twenty-four  hour  period. 

-    Data  obtained  from  the  collecting  pan  showed  a  maximum  flow 
voliMie  of  22.4  gallons  for  a  twenty- four  hour  period.    It  is  probable 
that  a  greater  flow  coul.d  be  obtained  by  use  of  a  drill  and  casing  to  a 
zone  nearer  bedrock  or  the  spring  source.    For  all  practical  purposes, 
however,  the  method  employed  reveals  the  presence  of  a  permanent  water 
source  capable  of  producing  water  with  developmental  possibilities. 

In  view  of  the  fact  that  Gas  Springs  could  not  provide  sufficient 
water  for  an  increasing  herd  of  bighorns  during  critical  dry  months,  other 
possibilities  were  considered.    Survey  of  the  enclosure  area  revealed  two 
sites  favorable  for  reservoir  construction.    Suitable  gradient  and  a  favor- 
able soil  type  were  found  at  these  two  sites.  Construction  of  an  earth  dam 
appears  economically  feasible  as  a -supplementary  water  resource  to  Gas 
Spring. 

Determination  of  the  fence  line  boundary  around  the  proposed  sheep 
pasture  was  made  by  traversing  along  accessible  ridges  and  benches  using 
a  foot  pace  and  vehicle  speedometer  readings.    Tabulations  of  the  distances 
surveyed  around  the  proposed  pasture  showed  a  total  of  4.60  miles.    A  major 
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portion  of  this  fence  line  could  be  constructed  without  crossing  coulees 
or  steep  grades.    One  coulee,  estimated  to  be  seventy-five  feet  on  each 
side  located  at  the  southeast  corner  of  the  pasture  site,  represents  the 
only  section  requiring  a  drop  fence.    Accessibility  by  vehicle  appears 
feasible  around  most  of  the  proposed  fence  line.    It  is  estimated  that 
all  but  0.5  miles  can  be  presently  reached  by  vehicle. 

Inventory  of  the  habitat  included  within  the  proposed  pasture 
site  indicates  favorable  range  conditions.    Precipitous  slopes  within 
the  confluence  of  Gas  Spring  Coulee  and  Bullwhacker  Creek  seem  to  offer 
suitable  escape  cover.    The  north  and  west  boundary  is  characterized  by 
worn  shale  banks  support-ing  patches  of  scrub  pine  and  juniper  inter- 
spersed with  shrubs  and  grasses.    A  good  mixture  of  palatable  shrubs 
and  grasses  is  evident  on  this  range. 

Inquiry  was  made  concerning  the  ownership  of  the  proposed  en- 
closure area.    Data  obtained  from  county  and  federal  records  show  the 
enclosure  site  to  be  located  in  southern  Blaine  County  in  Township  24 
North,  Range  20  East,  Section  15.    Section  15  is  under  the  ownership 
of  the  Bureau  of  Land  Management.    The  proposed  fence  line,  however, 
includes  a  maximxim  of  240  acres  of  deeded  land  under  the  ownership  of 
Leo  and  Helen  Gist.    It  is  believed  that  120  acres  of  this  deeded  land 
would  be  a  more  logical  amount  needed  for  completion  of  this  fence  line. 
Land  under  the  ownership  of  Leo  and  Helen  Gist  that  is  situated  within 
the  proposed  sheep  pasture  includes  the  following:     four  40-acre  tracts 
in  the  northwest  comer  of  Section  13,  two  40-acre  tracts  in  the  north- 
east corner  of  Section  14.    Contact  was  made  with  Mr.  Gist  concerning 
the  possibility  of  obtaining  a  five-year  lease  on  the  land  included 
within  the  proposed  pasture.    An  agreement  to  lease  the  Gist  land  rests 
upon  a  future  meeting  with  Mr.  Gist  who  expresses  some  doubt  about  the 
proposal. 

CONCLUSIONS  AND  RECOMMENDATIONS; 

1.  Data  obtained  from  spring  flow  measurements  show  a  maximvim 
flow  volume  of  22.4  gallons  for  a  twenty-four  hour  period. 

2.  Two  reservoir  sites  were  located  within  the  proposed  en- 
closure site.    Construction  of  one  or  two  small  earth  dams 
appears  economically  feasible. 

3.  Inventory  of  the  rangeland  within  the  enclosure  area  re- 
vealed suitable  terrain,  adequate  cover  and  a  good  mixture 
of  palatable  shrubs  and  grasses. 

4-    Survey  of  the  proposed  pasture  area  shows  favorable  gradient 
for  fence  construction.    It  would  be  necessary  to  construct 
a  road  approximately  0.5  miles  on  present  rough  terrcdn  for 
vehicle  accessibility. 


5.    Records  show  that  a  maximum  of  240  acres  of  deeded  land 
are  contained  within  the  general  area  of  proposed  develop- 
ment.   Survey  of  the  area  indicates  that  120  acres  of  the 
private  land  will  suffice  for  possible  lease.  Acquisition 
of  the  land  rests  upon  a  future  meeting  with  Mr.  Leo  Gist 
who  presently  expresses  some  doubt  about  the  proposal. 
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Title  of  Project:    Eastern  Montana  Big  Game  Surveys 
Leader:    Don  L.  Brovm 

Job  Completion  Report  Job  No.  IX-A  Investigations  Projects 

Title  of  Job:    Questionnaire  Analysis  of  Special  Seasons  Card  Returns 

DATES s    1952-1953  Seasons 
OBJECTIVES: 

To  determine  the  number  of  animals  taken  from  areas  where  himting 
was  limited  by  special  permits.    From  the  information,  a  hunter  success 
ratio  per  area  by  species  should  evolve.    This  data  will  be  used  to  deter- 
mine the  number  of  permits  that  will  have  to  be  issued  in  order  to  obtain 
the  needed  harvest. 

PROCEDURE: 


Random  sample  method  was  apolied  in  most  cases  to  determine  the 
hunter  success.    Every  tenth  name  on  each  list  was  sent  a  post  card  carry- 
ing a  code  number  in  order  to  make  a  follow-up.    In  areas  where  less  than 
a  hundred  permits  were  issued,  a  card  was  sent  to  every  fifth  name  in  an 
attempt  to  obtain  an  adequate  sample. 

In  the  case  of  the  Highvraod  and  Judith  Mountain  special,  elk 
seasons,  every  hunter  was  sent  a  card. 

The  procedure  for  the  follow-up  consisted  of  sending  a  second 
card  and  later  a  partial  check  was  made  by  telephone.    Analysis  was  made 
of  the  initial,  card  returns  in  ascertaining  the  hunter  success.    A  second 
analysis,  which  included  the  follow-up  returns,  gave  a  corrected  hunter 
success  and  computed  kill. 

An  attempt  was  made  to  determine  whether  or  not  a  smaller  sample 
would  have  given  the  same  results.    Thus,  each  sample  (including  follow-up 
cards)  was  tested  by  analyzing  only  one-half  of  the  returns. 

FINDINGS: 

ANTELOPE 

Information  from  original  cards  and  follow-up  cards  is  tabiilated 
in  Table  I. 
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TABIE  I  (Continued). 


INITIAL  CARDS  AND  FOLLOW-UP 
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1  No  distinction  was  made  between  adults  and  fawns  on  the  returned  cards 


-46- 


TABLE  I  (Continued) 
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TABLE  I  (Continued) 
INITIAL  CARDS  AND  FOLLOW-UP 


Hunting          %  Cards            %  Hunters             Computed  Computed  Kill 
Area               Returned           Successful              Kill  By  Sex-*- 
 Male  Female 
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No  distinction  mss,  made  between  adults  and  fawns  on  the  returned  cards 


The  comparison  between  the  entire  number  of  cards  returned  and 
half  this  number  is  tabulated  in  Table  II.  This  was  an  attempt  to  test 
the  adequacy  of  a  smaller  sample. 
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TABLE  II 


%  SUCCESS  %  SUCCESS 
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TABLE  II  (Continued) 
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Table  III  compares  htinter  success  ratio  between  either  sex  permit 
holders  and  "bucks  only"  permit  holders.  The  error  of  15  antelope  between 
Tables  I  and  III  (Total  Computed  Kill),  is  a  result  of  "rounding  off"  per- 
centages . 

TABLE  III 
INITIAL  CAEDS  AND  FOLLOW-UP ' 

COIffUTED 

PEfiMITS  ISSUED  CARDS  SENT      %  RETURN      %  SUCCESS         KILL       MALE  FEMALE 

Bucks  Only    5,692  619  79.8  80.4  4,576 

Either  Sex  12,731  1,292  79.2  89.2  11,356      57-8^  42.2^ 

CONCLUSIONS  AND  RECOMMENDATIONS; 

As  noted  in  Table  I,  increasing  the  percent  card  return  from  12.1% 


to  79-4^  with  the  follow-up,  the  hunter  success  was  changed  0.3%  (86.1^ 
to  86.4^).    The  total  computed  kill  based  on  the  initial  cards  was  15,862 
as  compared  to  a  computed  kill  of  15,91?  based  on  the  initial  cards  plus 
the  follow-up. 

The  assumption  that  nonreporters  are  comprised  mainly  of  unsuc- 
cessful hunters  is  refuted  if  the  numbers  of  follow-up  returns  are  adequate. 

The  comparison  between  a  large  sample  and  a  sample  of  half  that 
size  in  Table  II  increased  the  hunter  success  from  86.4^  to  87.3^.  This 
difference  of  only  341  antelope  is  not  large  enough  to  warrant  the  larger 
sample  if  only  totals  are  to  be  considered.    However,  several  wide  variances 
are  observed  in  percent  of  success  by  hunting  areas  which  would  be  notice- 
able when  applied  to  management.    The  smaller  sample  produces  a  marked 
difference  in  sex  ratios  when  compared  to  the  larger  sample. 

Table  III  indicates  either  sex  permit  holders  were  found  to  be 
only  8.8^  more  successful  than  "bucks  only"  permit  holders.    In  most  areas, 
buck  hunting  preceded  either  sex  hunting  by  three -days.    Despite  the  early 
buQk  seasons,  and  the  relatively  high  success  ratio,  either  sex  hunters 
bagged  57'&%  males  and  42. 2^^  females. 

It  is  recommended  that  the  same  method  of  determining  hxinter 
success  be  used  for  the  1953  season.    Further  conclusions  will  be  with- 
held pending  analysis  of  those  returns. 

DEER 

FINDINGS; 

)>■ 

Table  IV  lists  the  hunter  success  and  computed  kill  (by  species 
and  sex)  for  the  special  deer  seasons  by  area.    This  table  could  be  used 
as  a  guide  for  computing  the  number  of  permits  to  be  issued  in  comparable 
areas  in  order  to  effect  a  desired  kill. 
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TABLE  IV 


COMPUTED  KILL 
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*  Anterless  seasons  only,  unless  otherwise  specified, 
■'5-"-  Includes  some  white-tailed  deer. 


Notes    400  permits  were  to  be  issued  in  Missouri  Breaks  E.  but  by  the  end  of  the  season  only  335  permits 
had  been  sold. 


ELK 


FINDINGS: 


Listed  in  Table  V  are  the  resiilts  of  the  card  returns  for  the 
%ghwood  and  Judith  Mountain  special  elk  seasons.  Cards  were  sent  out 
to  all  permit  holders  for  the  two  areas. 

Twenty-three  of  the  43  nonreporters  (either  sex  permits)  were 
contacted  by  telephone  on  their  success.    This  follow-up  changed  the 
overall  success  ratio  from  88.2^  to  86.8^  or  a  difference  of  two  animals. 

The  "bull  only"  permit  holders  success  ratio  changed  from  16.1% 
to  77.0^  upon  contacting  18  of  the  33  nonreporters  during  the  follow-up. 

TABLE  V 


Hunting 
Area 


INITIAL  CARDS 

No.  Permits    No.  Cards    %  Cards      %  Hunters      Computed  Kill 
Issued         Sent  Out      Returned    Successful    Male  Female 


Highwood  Mtns. 
Highwood  Mtns. 
Judith  Mtns. 


Hunting 
Area 


130  ES          130  65.4 
93  Bulls        93  64.5 
15  Bulls        15  66.7 

88.2 

76.7 
40.0 

45 
71 
6 

70 

INITIAL  CARDS  AITO  FOLLOW-UP 

%  Cards                  %  Hunters 
Returned  Successful 

Computed  Kill 
Male  Female 

82.0  86.8 
84.0  77.0 
No  Follow-up 

44 
72 

69 

Highwood  Mtns, 
Highwood  Mtns. 
Judith  Mtns. 


The  following  brief  special  report  is  included.    This  information 
was  gathered  incidental  to  the  work  involved  in  issuing  special  season 
permits  during  1952-1953.    It  will  serve  as  supplemental  information  in 
determining,  by  area,  the  hunter  success  during  the  regular  deer  seasons. 

At  all  drawings  it  was  mandatory  that  each  applicant  produce  his 
big  game  license,  and  from  this  the  tabulation  of  deer  tags  detached  was  made. 

The  information  contained  in  Table  VI  may  not  represent  a  cross- 
section  of  the  hunters  in  an  area,  and  may  be  biased  by  representing  only 
the  more  enthusiastic  hunters.    However,  a  comparison  of  areas  each  year 
should  show  a  trend. 

Prior  to  changing  of  the  law  in  1953,  it  was  possible  for  a  hunter 
to  obtain  a  special  deer  permit  in  addition  to  his  regular  deer  tag,  thus 
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a  record  of  deer  killed  was  obtained  at  both  deer  and  elk  drawings. 

In  1953  only  those  persons  holding  a  valid  unused  deer  tag  could 
apply  for  deer  permits,  thus  comparable  information  could  not  be  obtained. 

For  comparison  of  success  ratios  of  regiilar  season  deer  hunters, 
only  the  information  obtained  at  elk  drawings  during  1952  and  1953  will  be 
used. 

TABLE  VI 


DEEK  DRAWINGS  1952 


NO.  PERMITS 
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TAGS  USED 

DT  A  PI? 

riiAl-ili 

J-OoUJliJJ 

rju.  ArrijXL'AiM io 

i\IU. 

<f 
7° 

riuiiaio 

jJJV 

h  I 

Lewistown 

J-UUU 

01,1. 

Kk  Q 
50. y 

Stanford 

150 

224 

108 

48.2 

Brooks 

150 

89 

48 

53.9 

Shonkin 

100 

112 

66 

58.9 

Sidney 

75 

220 

102 

46.4 

Fromberg 

35 

77 

45 

58.4 

ELK  DRAWINGS  1952 

Fergus 
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ELK  DRAWINGS  1953 
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ELK  —  HIGroroOD  MOUNTAINS  ONLY 

1952  Totals 

223 
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1953  Totals 

120 
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72.2 

Comparing  the  deer  hunter  success  for  the  years  1952  and  1953 
based  on  the  figures  obtained  from  the  H^^ghwood  elk  drawings,  an  increase 
of  9-7^  is  noted. 

The  1952  deer  season  was  limited  to  bucks  only,  while  the  1953 
season  included  three  days  of  either  sex  hunting.    A  higher  hunter  success 
was  anticipated  as  a  result  of  the  either  sex  season. 
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